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Purpose: Hypertension remains a major public health challenge with low awareness and control rates. This study aims to assess its
prevalence among rural residents in Kazakhstan.

Methods: A cross-sectional study was conducted in May 2025 among adults in the Enbekshikazakh district using a validated
questionnaire adapted from the May Measurement Month survey. Data on demographics, risk factors, and clinical indicators were
collected. Statistical analyzes included Chi-square and t-tests, with significance set at p < 0.05.

Results: Among 1200 participants (550 males, 650 females), significant gender differences were observed across behavioral and
clinical factors. Males reported higher rates of smoking, e-cigarette and alcohol use, and caffeine intake (p=0.001), while females were
more engaged in healthcare and preventive medication use. Hypertension diagnosis and treatment were more frequent among females,
but males showed higher measured blood pressure values (p<0.001). Although BMI and anthropometric measures were similar,
abdominal obesity was more prevalent in females (73.0% vs 40.4%, p=0.001). These findings indicate distinct gender patterns in
lifestyle behaviors, cardiovascular risk factors, and health service utilization within the study population.

Conclusion: Males exhibited higher cardiovascular risk behaviors and blood pressure, while females showed greater healthcare
engagement and abdominal obesity, highlighting the need for gender-specific strategies in cardiovascular disease prevention and
management.
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Introduction
Hypertension remains a major global public health challenge, affecting approximately 1.4 billion adults aged 30-79 years
worldwide in 2024, which accounts for nearly 33% of this age group. Notably, two-thirds of these individuals reside in
low- and middle-income countries (LMICs), where health systems often face significant constraints. Despite being
a leading contributor to premature mortality, an estimated 44% (around 600 million people) remain unaware of their
hypertensive status, and only 23% achieve effective blood pressure control." The economic burden of hypertension is
substantial across countries at all income levels, driven largely by healthcare expenditures and productivity losses.
Estimates range from significant GDP impacts in middle-income countries to high per-patient costs and pronounced
disparities in high-income settings.>”

Early detection through hypertension screening is a cornerstone of cardiovascular disease prevention, particularly in
resource-limited settings where delayed diagnosis contributes to avoidable complications. Screening is especially
relevant in rural populations, where access to healthcare services is often fragmented and preventive care utilization

remains suboptimal.®’
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Sex- and age-related differences play a critical role in hypertension detection and management. Evidence suggests
that male and female differ in health-seeking behaviors, exposure to behavioral risk factors, biological susceptibility, and
treatment adherence, all of which can influence hypertension awareness and control. Similarly, age-related disparities are
particularly important in rural settings, where older adults may experience cumulative cardiovascular risk, limited
mobility, and reduced access to routine screening, while younger adults often remain under-screened due to low
perceived risk.® Understanding these differences is essential for designing targeted and efficient screening strategies.

In Kazakhstan, hypertension represents a growing public health concern. Previous studies reported a prevalence of
37% in 2021, increasing to 45% in 2022-2023, accompanied by low levels of awareness and blood pressure control.'’
However, existing evidence has largely focused on urban populations, leaving a critical gap in understanding hyperten-
sion burden, screening outcomes, and demographic disparities in rural areas.'' This lack of rural, sex-specific, and age-
stratified data constitutes an important research gap, limiting the ability of primary healthcare (PHC) systems to tailor
hypertension screening and prevention strategies to local population needs.

In this context, we focused on the rural population of the Enbekshikazakh district in the Almaty region, one of the
most densely populated districts with approximately 1.5 million residents as of 2025. The district’s PHCr, located in Esik,
has been designated by the WHO Regional Office for Europe as a demonstration platform for sustainable, patient-
centered PHC models.'® This platform exemplifies innovative approaches to managing noncommunicable diseases,
including multidisciplinary teamwork and community engagement, and serves as a training hub for health professionals
and policymakers from other countries.'?

The objective of this study was to conduct hypertension screening among rural residents in Enbekshikazakh district
and to generate evidence-based recommendations for PHC managers to enhance current practices and inform future
health policies.

Materials and Methods
A cross-sectional study was conducted using a structured questionnaire adapted from the May Measurement Month 2025
survey.' Inclusion criteria were adults aged >18 years residing in the Enbekshikazakh district who were able to provide
informed consent and participate in an interview and physical measurements. Exclusion criteria included pregnancy,
severe acute illness at the time of screening, cognitive impairment precluding reliable responses, and refusal to
participate. The questionnaire was translated into Russian and Kazakh languages for use among the local population.
The translation followed a forward—backward translation procedure performed by bilingual experts, with discrepancies
resolved through consensus to ensure semantic and conceptual equivalence. Content validity was reviewed by two
cardiologists and one public health specialist, and the tool was pilot tested among 10 participants. The included
questionnaire sections on demographic information, behavioral risk factors (smoking status, alcohol consumption, and
physical activity), and clinical indicators such as body mass index (BMI), blood pressure (BP), and waist circumference.
Smoking and alcohol use were evaluated using self-reported standardized questions (current, former, or never use), while
physical activity was evaluated based on frequency and duration of moderate-to-vigorous activity per week. BMI was
categorized as normal weight (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?), and obese (>30.0 kg/m?).'*'*> BP and
heart rate were measured three times using validated automated devices (OMRON, Kyoto, Japan) by trained healthcare
volunteers following standardized measurement protocols.'®

The survey was conducted in four areas of the Enbekshikazakh district among participants aged 18 years and older.
Informed consent was obtained from all participants prior to study participation, including an explanation of the study’s
purpose, procedures, and voluntary nature. Data collection took place in May 2025, during World Hypertension Month,
and each interview lasted approximately 40 minutes. Screening was carried out in four types of settings: At participants’
homes — district nurses from the PHC informed residents in advance that researchers would be visiting and obtain
preliminary verbal consent; at workplaces — permission was obtained from employers to conduct screenings among staff
members during working hours; at pharmacies — visitors were invited to participate in the study during their visits; in
hospitals — with permission from hospital administrators, inpatients and outpatients were invited to take part. The
screening was conducted by a team of five individuals, including cardiologists and PhD students from the university.
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Ethical Considerations

The study was approved by the Local Ethics Committee of Kazakh-Russian Medical University, Kazakhstan (Protocol
No. 18 (99), 5 January 2023). All procedures involving human participants were conducted in accordance with the ethical
standards of the institutional ethics committee and with the principles of the Declaration of Helsinki.

Statistical Analysis

Descriptive statistics were used to summarize participants’ sociodemographic characteristics, behavioral risk factors,
clinical indicators, and anthropometric measurements. Comparisons between males and females, as well as across age
groups, were conducted using the Chi-square (x*) test for categorical variables and the independent-samples #-test or one-
way ANOVA for continuous variables, as appropriate. A p-value < 0.05 was considered statistically significant.
Anthropometric (age, BMI, waist and hip circumference) and hemodynamic (systolic and diastolic BP, pulse rate)
parameters were analyzed as continuous variables and presented as mean + standard deviation (SD). Gender differences
were assessed using independent-samples t-tests.

Although a formal a priori sample size calculation was not performed, the achieved sample size exceeded 1,000
participants, which is well above the minimum sample size of approximately 384 individuals required for cross-sectional
prevalence studies assuming a 95% confidence level and a 5% margin of error. Therefore, the sample size was sufficient
to ensure stable estimates of hypertension prevalence and to allow meaningful comparisons across sex and age groups.
Nevertheless, given the non-probability sampling approach, the findings should be interpreted with caution regarding
population-wide generalizability.

Results

Sociodemographic Characteristics and Behavioral Risk Factors

Among 1200 participants (550 males, 650 females), males were more concentrated in Teskensu and more often screened
at home, while females were screened mainly in hospitals (both p=0.001). Risk behaviors were significantly more

prevalent among males, who demonstrated substantially higher rates of tobacco use (52.2% vs 4.2%), e-cigarette use
(8.7% vs 0.8%), alcohol consumption (26.2% vs 5.8%), and frequent caffeine intake (p=0.001), Table 1.

Table | Gender Differences in Sociodemographic Characteristics and Health-Related Behaviors of Study Participants

Items Male (n, %) | Female (n, %) | Total (n,%) | P
Name of village Achisay 18 (3.3) 44 (6.8) 62 (5.2) 0.001

Dostyk 12 (2.2) 25 (3.8) 37 (3.1)

Karaturk 40 (7.3) 83 (12.8) 123 (10.3)

Teskensu 480 (87.3) 498 (76.6) 978 (81.5)

Total 550 (100.0) 650 (100.0) 1200 (100.0)
Screening location home 164 (29.8) 141 (21.7) 305 (25.4) 0.001

Pharmacy 7(13) 22 (3.4) 29 (2.4)

Workplace 6 (I.1) 17 (2.6) 23 (1.9)

Public place 4(0.7) 8(1.2) 12 (1.0)

Hospital 369 (67.1) 462 (71.1) 831 (69.3)

Total 550 (100.0) 650 (100.0) 1200 (100.0)

(Continued)
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Table | (Continued).

Items Male (n, %) | Female (n, %) | Total (n,%) | P

Ethnicity Kazakh/Kazakh woman 429 (78.0) 518 (79.7) 947 (78.9) 0.764
Uyghur/Uyghur woman 108 (19.6) 117 (18.0) 225 (18.8)
Other 13 (24) 15 (2.3) 28 (2.3)

Do you smoke (tobacco, nicotine, including cigars, chewing tobacco)? | Yes 287 (52.2) 27 (4.2) 314 (26.2) 0.001
No, but smoked before 174 (31.6) 339 (52.2) 513 (42.8)
Never 89 (16.2) 284 (43.7) 373 31.1)

Do you smoke e-cigarettes? Yes 48 (8.7) 5(0.8) 53 (44) 0.001
No, but smoked before 272 (49.5) 330 (50.8) 602 (50.2)
Never 230 (41.8) 315 (48.5) 545 (45.4)

Do you drink alcohol? Never/very rarely 406 (73.8) 612 (94.2) 1018 (84.8) 0.001
1-3 times a month 144 (26.2) 38 (5.8) 182 (15.2)

How often do you consume beverages with high caffeine content? Never or less than 4 times a month | 296 (53.8) 453 (69.7) 749 (62.4) 0.001
1-3 times a day 16 (2.9) 7 (1.1) 23 (1.9)
More than 4 times a day 1(0.2) 2 (0.3) 3 (0.3)
1-6 times a week 237 (43.1) 188 (28.9) 425 (35.4)

Blood Pressure Screening, Diagnosis, and Medication Use
A higher proportion of males (49.1%) than females (43.2%) reported never having their BP measured (p=0.001), while

females were more likely to have been screened within the past 12 months (30.8% vs 20.9%), indicating greater health

service engagement among them. Hypertension diagnosis was more prevalent among females (17.4%) than males

(11.1%) (p=0.002), and a similar pattern was seen in antihypertensive medication use (10.0% vs 4.7%, p=0.001).

Females also reported higher use of preventive cardiovascular medications, including statins (2.0% vs 0.4%, p=0.011)

and aspirin (7.7% vs 3.5%, p=0.002), Table 2.

Table 2 Gender Differences in Blood Pressure Monitoring, Hypertension Diagnosis, and Cardiovascular Medication Use

Items Male (n, %) | Female (n, %) Total (n, %) | P
When was your blood pressure last measured? Never 270 (49.1) 281 (43.2) 551 (45.9) 0.001
Less than 12 | 115 (20.9) 200 (30.8) 315 (26.3)
months ago
More than 165 (30.0) 169 (26.0) 334 (27.8)
12 months
ago
Have you ever been diagnosed with high blood pressure (except during pregnancy) by | Yes 61 (11.1) 113 (17.4) 174 (14.5) 0.002
a healthcare professional (internist, cardiologist, primary care physician, or other
physician)? No 489 (88.9) 537 (82.6) 1026 (85.5)
Are you taking any medications for high blood pressure? Yes 26 (4.7) 65 (10.0) 91 (7.6) 0.001
(Continued)
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Table 2 (Continued).

Items Male (n, %) | Female (n, %) Total (n, %) | P
Are you currently taking other medications as Statins? Yes 2 (0.4) 13 (2.0) 15 (1.3) 0.011
Are you currently taking other medications as Aspirin? Yes 19 3.5) 50 (7.7) 69 (5.8) 0.002
Are you currently taking other medications as Warfarin/oral anticoagulants? Yes 2 (0.3) 2 (0.2) 0.193
Have you ever had a myocardial infarction? - Yes 2 (0.4) 2 (0.2) 0.124
Have you ever had a stroke? - Yes 2 (0.4) 1 (0.2) 3 (0.3) 0.467
Have you ever had diabetes? - Yes 3 (0.5) 5(0.8) 8 (0.7) 0.635
Have you ever had heart failure? - Yes 3 (0.5) 5(0.8) 8 (0.7) 0.635
Have you ever had irregular heartbeats? - Yes 13 (2.4) 16 (2.5) 29 (2.4) 0912
Have you ever had chronic kidney disease? - Yes 19 (3.5) 31 (4.8) 50 (4.2) 0.256
Do your parents or siblings, or brother, sisters have high blood pressure? Yes 150 (27.3) 170 (26.2) 320 (26.7) 0.674

No 342 (62.2) 419 (64.5) 761 (63.4)

I do not 58 (10.5) 61 (9.4) 119 (9.9)

know
Do your parents or siblings, or brother, sisters have diabetes? Yes 41 (7.5) 75 (11.5) 116 (9.7) 0.035

No 451 (82.0) 498 (76.6) 949 (79.1)

I do not 58 (10.5) 77 (11.8) 135 (11.3)

know
Do you get at least 150 minutes of moderate exercise (brisk walking) or 75 minutes of vigorous exercise | 401 (72.9) 444 (68.3) 845 (70.4) 0.082

per week? - Yes

Did you know that salt can lower blood pressure? - Yes 127 (23.1) 157 (24.2) 284 (23.7) 0.666
Do you use home blood pressure monitoring (in other words, do you monitor your blood pressure at | 216 (39.3) 284 (43.7) 500 (41.7) 0.122
home)? - Yes
If you answered “Yes” to the previous question, how often do you measure your blood | Less than 135 (48.9) 233 (59.3) 368 (55.0) 0.022
pressure at home? once

a month

1-3 times 91 (33.0) 93 (23.7) 184 (27.5)

a month

I-6 times 47 (17.0) 59 (15.0) 106 (15.8)

a week

More than 3 (1. 8 (2.0) 11 (1.6)

once a day
Age group 18-29 214 (38.9) 223 (34.3) 437 (36.4) 0.143

30-39 201 (36.5) 251 (38.6) 452 (37.7)

40-49 72 (13.1) 107 (16.5) 179 (14.9)

50-59 42 (7.6) 37 (5.7) 79 (6.6)

Over 60 21 (3.8) 32 (49) 53 (4.4)

(Continued)
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Table 2 (Continued).

Items Male (n, %) | Female (n, %) Total (n, %) | P
Body Mass Index Under 18.5 5(0.9) 25 (3.9) 30 (2.5) 0.011
18.5-25.0 209 (38.0) 251 (38.7) 460 (38.4)
25.0-30.0 217 (39.5) 244 (37.6) 461 (38.4)
30.0 and 119 (21.6) 129 (19.9) 248 (20.7)
more
Abdominal obesity-yes 222 (40.4) 474 (73.0) 696 (58.0) 0.001
Hypertension — yes 105 (19.1) 77 (11.9) 182 (15.2) 0.001

Histories of myocardial infarction, stroke, diabetes, heart failure, arrhythmia, and chronic kidney disease were
infrequent and did not differ significantly by sex (all p > 0.05), reflecting the relatively young age of the screened
population.

Anthropometric Characteristics and Blood Pressure Levels

When BMI was analyzed as a categorical variable, males were more frequently classified as overweight or obese (BMI
>25 kg/m?), whereas underweight status was more common among females (3.9% vs 0.9%; p = 0.011) (Table 2). In
contrast, mean BMI analyzed as a continuous variable did not differ significantly between sexes (27.78 + 18.45 kg/m? in
males vs 26.77 + 12.61 kg/m” in females; p = 0.262) (Table 3). This indicates similar average BMI values despite
differences in BMI category distribution. Abdominal obesity showed a pronounced gender disparity, being significantly
more prevalent among females than males (73.0% vs 40.4%; p = 0.001). Mean age, waist circumference, and hip
circumference were comparable between males and females (all p > 0.05). However, males consistently exhibited higher

Table 3 Gender Differences in Anthropometric and Hemodynamic Parameters

Item Male Female Total P

Age (years) 34.67%10.8 35.39x1 111 35.06+10.97 | 0.259
Waist circumference (cm) 90.46+10.7 88.5+40.85 89.4+30.92 0.274
Hip circumference (cm) 100.01+16.24 | 100.12£13.16 | 100.07+14.64 | 0.904
I'st measurement SBP (mmHg) 120.54+13.82 | 116.39+14.8 118.29+14.5 | <0.001
I'st measurement DBP (mmHg) 79.79+10.69 | 77.56+10.44 | 78.58%10.61 0.001
I'st measurement pulse (bpm) 82.97+48.39 | 80.85+10.69 81.82+33.7 0.278
2nd measurement SBP (mmHg) 120.09+12.68 | 115.65+14.49 | 117.69+13.86 | <0.001
2nd measurement DBP (mmHg) 80.59+31.87 76.85+9.9 78.56+22.85 0.005
2nd measurement pulse (bpm) 79.31+9.28 80.28+9.47 79.83+9.39 0.075
3rd measurement SBP (mmHg) 122.36+£52.36 | 115.66+14.63 | 118.73+37.2 | 0.002
3rd measurement DBP (mmHg) 78.73+9.01 76.76+9.83 77.66+9.51 0.001
3rd measurement pulse (bpm) 80.72+30.19 80.07+9.54 80.37x21.61 0.606
Body mass index 27.78+18.45 26.77£12.61 27.23%15.57 0.262
Mean SBP (average of 3 readings) (mmHg) 121£21.15 115.9+13.84 | 118.24%17.75 | <0.001
Mean DBP (average of 3 readings) (mmHg) | 79.7+13.55 77.06+9.67 78.27x11.68 | <0.001

Notes: Values are presented as mean * standard deviation.
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index.
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systolic and diastolic blood pressure values across all three measurements. The average of three readings confirmed
higher SBP (121.0 + 21.15 vs 115.9 + 13.84 mmHg) and DBP (79.7 £ 13.55 vs 77.06 + 9.67 mmHg) in males compared
with females (both p < 0.001), while pulse rate did not differ significantly (Table 3).

Age-Related Patterns

Risk behaviors such as e-cigarette use, alcohol consumption, and caffeine intake decreased significantly with age (all p =
0.001). In contrast, hypertension prevalence increased markedly with age, rising from 3.2% among participants aged
18-29 years to 49.1% among those aged >60 years, Table 4. Correspondingly, antihypertensive medication use increased
from 1.6% to 41.5%, while statin and aspirin use also rose significantly with age (Table 5). Despite this increase, overall
use of preventive cardiovascular medications remained low, particularly among younger and middle-aged adults.

Table 4 Distribution of Respondents by Age, Gender, Ethnicity, and Health Indicators Related to Blood Pressure

Age Group 18-29 30-39 40-49 50-59 Over 60 Total P
Village Name Achisay 23 (5.3) 19 (42) 14 (7.8) 3(38) 3 (5.7) 62(52) | 0.00
Dostyk 14 (32) 16 (3.5) 6 (3.4) I (1.3) 37 3.1
Karaturyk 3682 | S0(ILl) | 26(145 | 801 3 (5.7) 123 (103)
Teskensu 364 (833) | 367(812) | 133 (743) | 67(848) | 47(887) | 978 81.5)
Total 437 (100.0) | 452 (100.0) | 179 (100.0) | 79 (100.0) | 53 (100.0) | 1200 (100.0)
Gender Male 214 (49.0) | 201 (445) | 72(402) | 42(532) | 21 (396) | 550 (45.8) | 0.143
Female 223 (51.0) | 251 (555) | 107 (59.8) | 37 (468) | 32(604) | 650 (5422)
Ethnicity Kazakh 363 (83.1) | 354 (783) | 135 (754) | 52(658) | 438L1) | 947 (789) | 0.044
Uyghur 64 (146) | 87(192) | 40(223) | 24(304) | 100189 | 225 (188)
Other 10 23) 1 Q4) 4022 3(38) 28 (2.3)
When was your blood Never 230 (52.6) 223 (49.3) 77 (43.0) 17 (21.5) 4 (7.5) 551 (45.9) 0.001
pressure last measured? Lessthan 12 | 68(156) | 105(232) | 51 (285) | 48(60.8) | 43(8l.1) | 315 (263)
months ago

More than 12 | 139 (31.8) | 124 274) | 51 (285 | 14(17.7) 6 (11.3) 334 (27.8)

months ago

Have you ever been Yes 14 (3.2) 68 (15.0) 34 (19.0) 32 (40.5) 26 (49.1) 174 (14.5) 0.001
diagnosed with high blood

) No 423 (96.8) 384 (85.0) 145 (81.0) 47 (59.5) 27 (50.9) 1026 (85.5)
pressure by a medical
professional (general
practitioner, cardiologist,
general practitioner, or
other physician) (excluding
pregnancy)?
Are you taking any medications for high blood 7 (1.6) 16 (3.5) 21 (11.7) 25 (31.6) 22 (41.5) 91 (7.6) 0.001
pressure?! Yes
Are you currently taking other medications, 3 (0.7) 5(2.8) 3(3.8) 4 (7.5) 15 (1.3) 0.001
such as statins? Yes
Are you currently taking other medications, 8 (1.8) 16 (3.5) 16 (8.9) 16 (20.3) 13 (24.5) 69 (5.8) 0.001
such as aspirin? Yes
Are you currently taking other medications, 1 (0.2) 1 (0.6) 2 (0.2) 0.604

such as warfarin/oral anticoagulants? Yes
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Table 5 Age Differences in Blood Pressure Monitoring, Hypertension Diagnosis, and Cardiovascular Medication Use

Age Group 18-29 30-39 40-49 50-59 Over 60 Total P
Have you ever been diagnosed with Yes 14 (3.2) 68 (15.0) 34 (19.0) 32 (40.5) 26 (49.1) 174 (14.5) 0.001
high blood pressure by a medical

professional (general practitioner, No 423 (96.8) 384 (85.0) 145 (81.0) 47 (59.5) 27 (50.9) 1026 (85.5)

cardiologist, general practitioner, or
other physician) (excluding

pregnancy)?

Are you taking any medications for high blood pressure? 7 (1.6) 16 (3.5) 21 (11.7) 25 (31.6) 22 (41.5) 91 (7.6) 0.001
Yes

Are you currently taking other medications, such as 3(0.7) 5(28) 3 (3.8) 4 (7.5) 15 (1.3) 0.001

statins? Yes

Are you currently taking other medications, such as 8 (1.8) 16 (3.5) 16 (8.9) 16 (20.3) 13 (24.5) 69 (5.8) 0.001
aspirin? Yes
Are you currently taking other medications, such as 1(0.2) 1 (0.6) 2 (0.2) 0.604

warfarin/oral anticoagulants? Yes

Have you ever had a myocardial infarction? - Yes 2 (3.8) 2 (0.2) 0.001
Have you ever had a stroke? - Yes 1 (0.2) 1 (1.3) 1 (1.9) 3(0.3) 0.033
Have you ever had diabetes? - Yes 4 (0.9) 1 (0.2) 1 (1.3) 2 (3.8) 8 (0.7) 0.025
Have you ever had heart failure? - Yes 1(0.2) 1 (0.6) 3(3.8) 3(5.7) 8 (0.7) 0.001
Have you ever had irregular heartbeats? - Yes 2 (0.5) 7 (1.5) 4 (2.2) 9 (I11.4) 7 (13.2) 29 (2.4) 0.001
Have you ever had chronic kidney disease? - Yes 2 (0.5) 13 (2.9) 9 (5.0) 19 (24.1) 7(13.2) 50 (4.2) 0.001
Do your parents or siblings, or Yes 64 (14.6) 124 (27.4) 66 (36.9) 41 (51.9) 25 (47.2) 320 (26.7) 0,001
brother, sisters have high blood
pressure? No 326 (74.6) 278 (61.5) 104 (58.1) 32 (40.5) 21 (39.6) 761 (63.4)

| do not know 47 (10.8) 50 (11.1) 9 (5.0 6 (7.6) 7 (13.2) 119 (9.9)
Do your parents or siblings, or Yes 24 (5.5) 49 (10.8) 24 (13.4) 10 (12.7) 9 (17.0) 116 (9.7) 0,006
brother, sisters have diabetes?

No 361 (82.6) 353 (78.1) 142 (79.3) 57 (72.2) 36 (67.9) 949 (79.1)

I do not know 52 (11.9) 50 (11.1) 13 (73) 12 (15.2) 8 (I5.1) 135 (11.3)
Do you get at least |50 minutes of moderate exercise 327 (74.8) 338 (74.8) 112 (62.6) 49 (62.0) 19 (35.8) 845 (70.4) 0.001
(brisk walking) or 75 minutes of vigorous exercise per
week? - Yes
Did you know that salt can lower blood pressure? - Yes 88 (20.1) 120 (26.5) 48 (26.8) 18 (22.8) 10 (18.9) 284 (23.7) 0.148)
Do you use home blood pressure monitoring (in other 220 (50.3) 144 (31.9) 72 (40.2) 35 (443) 29 (54.7) 500 (41.7) 0.001
words, do you monitor your blood pressure at home)? -
Yes
If you answered “Yes” to the Less than once 141 (50.0) 140 (64.8) 53 (55.2) 19 (46.3) 15 (44.1) 368 (55.0) 0,001
previous question, how often do you | a month
measure your blood pressure at
home? 1-3 times 90 (31.9) 47 (21.8) 22 (22.9) 15 (36.6) 10 (29.4) 184 (27.5)

a month

1-6 times 45 (16.0) 29 (13.4) 21 (21.9) 4(9.8) 7 (20.6) 106 (15.8)

a week

More than 6 (2.1) 3(73) 2 (5.9) 11 (1.6)

once a day

(Continued)
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Table 5 (Continued).

Age Group 18-29 30-39 40-49 50-59 Over 60 Total P
Body Mass Index Under 185 18 (4.1) 5 (1.1) 42 2 (2.5) 1(1.9) 30 (2.5) 0.001
18.5-25.0 251 (57.6) 142 (31.4) 47 (26.3) 14 (17.7) 6 (11.3) 460 (38.4)
25.0-30.0 120 (27.5) 195 (43.1) 84 (46.9) 37 (46.8) 25 (47.2) 461 (38.4)
30.0 and more 47 (10.8) 110 (24.3) 44 (24.6) 26 (32.9) 21 (39.6) 248 (20.7)
Abdominal obesity-Yes 181 (41.5) 282 (62.4) 127 (70.9) 61 (77.2) 45 (84.9) 696 (58.0) | 0.001
Hypertension — Yes 33 (7.6) 68 (15.0) 27 (15.1) 34 (43.0) 20 (37.7) 182 (152) | 0.001
Discussion

We found that in the rural population, males demonstrated greater engagement in unhealthy behaviors and exhibited
higher systolic and diastolic BP, whereas females showed greater healthcare participation. A previous study in
Kazakhstan reported similar findings, showing increasing prevalence, incidence, and mortality of hypertension, with
males, older adults, and individuals of Russian or other ethnicities facing significantly higher mortality risks than
females, younger individuals, and ethnic Kazakhs.'” The lower prevalence of unhealthy behaviors among females in
our study may be attributed to their greater engagement with healthcare services, including more frequent BP monitoring
and higher use of preventive medications. Similarly, a 10-year cohort study of 2,688 adults found that belief in heart
disease preventability predicted lower CHD incidence among women (HR = 0.36, p <0.001), partly mediated by reduced
smoking, underscoring the stronger protective effects of preventive health beliefs in females.'® Moreover, we revealed
that vaping was primarily a behavior of younger adults. Similarly, in the US, e-cigarette use increased across most age
and smoking groups, with the sharpest rise among younger adults—particularly never smokers (from 1.3% to 3.3%) and
recent quitters (from 9.1% to 19.2%).'” This suggests that e-cigarettes are becoming a primary source of nicotine
initiation among young people, rather than solely a tool for smoking cessation.

Findings from our screening program emphasize the need for gender-specific health interventions targeting behavioral
and cardiovascular risk factors. For example, a study among male employees in British Columbia showed that although
most men expressed strong interest in workplace health promotion (85-91%), many demonstrated suboptimal health
behaviors—only 62% met physical activity guidelines, 29% consumed sufficient fruits and vegetables, and 14%
smoked.”® Given similar patterns observed in rural Kazakhstan, primary healthcare facilities could collaborate with
local employers to implement workplace-based health promotion programs aimed at improving lifestyle behaviors and
reducing cardiovascular risk.

We found that although overall BMI was similar between genders, abdominal obesity was significantly more
prevalent among females. Previous studies have also shown that even at the same BMI, health risks vary with visceral
fat levels, as abdominal obesity increases the risk of metabolic syndromes such as hypertension, diabetes, cardiovascular
disease, and fatty liver disease.”' The high prevalence of abdominal obesity among females in our study may reflect sex-
specific fat distribution patterns, hormonal influences, and lifestyle factors, as well as potential differences in waist
circumference sensitivity across populations. Similar patterns have been reported in other Central Asian and LMIC
settings. Globally, obesity rates continue to rise—in 2021, over 42% of Americans were obese or overweight, compared
with approximately 34-38% in Korea and 59% in Europe.** >* Importantly, in our relatively young population, obesity—
particularly central obesity—was already highly prevalent among adults aged 3049 years, with approximately 40%
overweight, 24% obese, and abdominal obesity affecting more than half of participants. This early accumulation of
excess body weight indicates an emerging cardiovascular risk profile well before older adulthood.

The extremely low prevalence of self-reported chronic conditions such as myocardial infarction (0.2%), diabetes
(0.7%), and heart failure (0.7%) likely reflects both the young age structure of the study population and potential
underdiagnosis in rural settings, where access to diagnostic services and routine follow-up may be limited. This
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interpretation is supported by the high proportion of participants—particularly males—who reported never having had
their BP measured. Consistent with this, antihypertensive and statin use remained low even among older adults. This
finding likely reflects gaps in hypertension awareness, delayed diagnosis, and barriers related to healthcare access and
medication affordability in rural areas, rather than a true absence of need. Similar patterns of under-treatment have been
reported in rural and resource-limited settings internationally.

Both genders demonstrated limited awareness of salt reduction as a preventive measure for hypertension, indicating
a critical gap in public health education. Reducing salt intake to below 5 g/day, as recommended by WHO, is proven to
significantly improve cardiovascular health. Evidence from Finland, the UK, and recent studies, including a meta-
analysis of 10 trials and a large-scale intervention in China, shows that behavioral and community-based salt reduction
programs effectively decrease urinary sodium, increase potassium, and lower BP.*> %’

The high prevalence of hypertension in Kazakhstan may be linked to rural diets that remain largely traditional and
grain-based, with limited diversification due to lower income levels and restricted access to varied foods.*® Excessive salt
consumption—averaging 17 g/day, nearly four times the WHO-recommended limit—poses a major health risk. In
response, the government, in partnership with WHO and UNICEF, has launched a 2022-2025 nutrition roadmap
aimed at reducing salt, sugar, and trans fats to lower cardiovascular disease burden.?’

Finally, studies shows that young adult males demonstrated higher engagement in cardiovascular and multiple health
risk behaviors, including unhealthy diets and substance use, despite greater physical activity, while females exhibited
overall healthier lifestyles.>**! Additionally, flourishing—high levels of hedonic and eudaimonic wellbeing—was
associated with fewer risky behaviors and greater self-care among Australian emerging adults, suggesting that promoting
wellbeing may help reduce unhealthy behaviors and support sustainable lifestyle improvements.*?

Limitations and Future Steps

This study has several limitations. First, its cross-sectional design prevents the establishment of causal relationships
between risk factors and hypertension, limiting interpretation to associations only. Second, self-reported data on
behaviors such as smoking, alcohol use, diet, and medication adherence may be subject to recall and social desirability
bias. Third, the study was conducted in one district (Enbekshikazakh, a rural district), which may limit the general-
izability of findings to other regions of Kazakhstan with different socioeconomic or cultural contexts. Fourth, salt intake
and dietary patterns were not assessed through biochemical or dietary recall methods, which would provide more
accurate insights into sodium consumption and its relationship with BP. Lastly, while BP measurements were standar-
dized and performed by trained personnel, single-visit assessments may not fully capture variability in individual BP
levels.

Future policy efforts in rural Kazakhstan should prioritize community-based health education and preventive care to
address hypertension and unhealthy lifestyles. Rural PHC should conduct regular BP screenings, provide nutritional
counseling, and promote salt reduction awareness. Targeted health campaigns using local media and community leaders
can enhance understanding of excessive salt intake risks, while gender-specific interventions should focus on reducing
males’ unhealthy behaviors and integrating cardiovascular care into females’ reproductive health services. Future studies
should adopt longitudinal designs, include biochemical measures such as urinary sodium, and cover diverse regions to
better identify hypertension determinants and inform tailored interventions. To ensure lasting impact, national salt-
reduction and nutrition strategies should be adapted for rural areas by supporting local production of fruits, vegetables,
and low-sodium foods, and encouraging gradual sodium reduction in traditional dishes. Collaboration with local
employers and the use of digital health tools can further improve engagement. Strengthening the role of advanced
practice nurses (APNs)—introduced in primary care over the past decade, can expand preventive services. APNs can
provide education, routine screenings, and follow-up monitoring for individuals with elevated BP, enhancing early
detection, treatment adherence, and lifestyle modification in rural populations.

Conclusion
This study demonstrates gender- and age-related disparities in cardiovascular risk profiles and health behaviors in a rural
district of Kazakhstan. While females reported higher rates of previously diagnosed hypertension and greater use of
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preventive medications, males exhibited higher blood pressure levels during screening and greater engagement in risk
behaviors such as tobacco, alcohol, and caffeine use, suggesting a higher burden of undiagnosed or poorly controlled
hypertension among male. The sharp rise in hypertension and obesity with age highlights the need for early prevention
and sustained lifestyle interventions beginning in young adulthood. Given the rural context of the Enbekshikazakh
district, these findings reflect population-specific healthcare access and lifestyle patterns that should inform local policy
decisions. Gender-sensitive health education, targeted screening—particularly for men—and strengthened rural primary
healthcare services are essential to reducing future cardiovascular disease burden.

Data Sharing Statement
The datasets and materials used and/or analyzed during the current study are available from the corresponding author
upon reasonable request.
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